The fauna of bats from the upper pleistocene locality of Santenay (Cóte-D'Or, France) by Sevilla, Paloma
Qualernaire, 2, 1990, 101-110 
THE FAUNA OF BATS 
PROM THE UPPER PLEISTOCENE LOCALITY 
OF SANTENAY (CÓTE-D'OR, FRANCE) 
• 
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ABSTRACT 
The bat fauna from the locality of Santenay (Burgundy, France) is described. This locality constitutes one of the richest in bat 
remains from the French upper Pleistocene. Eight species are represented in the material, five of which belong to the genus MYOlis , M. 
bechsleini, M. nattereri, M. emarginalus, M . brandli and M. daubenloni. M. bechsleini is the dominating species. The two European 
Plecolus species are represented in Santenay by a high number of remains, whereas Barbaslella barbaslellus and Rhinolophus hipposideros 
have a low representation. 
The association of bat species in Santenay is not cornmon in the French Quaternary. The absence of termophilous species, together 
witb tbe high percentage of mainly tree-dwelling species, indicates a relatively cold climate. The high diversity seems to indicate a 
change in tbe climate, most probably from a milder to a colder c1imate. 
Key-words: Chiroptera, Upper Pleistocene, Santenay, France. 
RÉSUMÉ 
LA FAUNE DE CHAUVE-SOURIS DU PLÉISTOCENE SUPÉRIEUR DE SANTENAY (CÓTE-D'OR, FRANCE) 
La faune de chauve-souris du gisement de Santenay (Bourgogne, France) est décrite. Ce gisement est un des plus riches en restes 
de chiropteres du mléistoc~nÉ sup~riÉur de France. Huit especes sont présentes 11 Santenay, dont cinq appartiennent au genre MYOlis : M. 
bechsteini, M. naltereri, M. emarginatus. M. brandl; el M. daubentoni. M. bechsteini est respece dominante. Les deux especes de Plecotus 
européennes sont répresentées 11 Santenay par des nombreux restes, autant que Barbaslella barbaslellus et Rhinolophus hipposideros onl 
une pauvre répresentation. 
L'association d'especes de chiropt~rÉs 11 Santenay n'est pas habituelle dans le Quaternaire fran,ais. L'absence d'especes thermophiles 
accompagné par une pourcentage elevée d'especes fondamentalement arboricoles semble indiquer un climat relativement froid. La grande 
diversité observée pourrait elre due a un climat de transition entre moins froid el plus froid. 
Mols-clés : Chiropt~rÉs, mlÉistoc~nÉ supérieur, Santenay, France. 
RESUMEN 
Se describe la fauna de Quirópteros del yacimiento de Santenay (Borgoña, Francia), uno de los más ricos en restos de murciélagos 
dentro del Pleistoceno Superior francés. Ocho especies se encuentran representadas, cinco de ellas pertenecientes al género Myolis : M. 
bechsleini, M. nattereri, M . emarginalus, M. brandli y M. daubenloni, siendo M. bechsleini la más abundante en número de restos. Las 
dos especies europeas de Plecolus, están representadas en Santenay por numerosos restos. Barbaslella barbaslellus y Rhinolophus hip-
posideros se encuentran representadas por un número bajo de restos. 
El tipo de asociación de especies hallada en Santenay no es habitual en el Cuaternario francés. La ausencia de especies termófilas 
y el alto porcentaje de representación de especies fundamentalmente arborícolas son indicativos de un clima relativamente frío. La alta 
diversidad parece indicar que la asociación proviene de una etapa de cambio climático, probablemente de menos frío a más frío. 
Palabras clave: Quirópteros, Pleistoceno superior, Santenay, Francia. 
·Departamento de Paleontología, Facultad de Ciencias Geológicas e Instituto de Geología Económica. Universidad Complutense. 28040 
Madrid (Spain). 
Manuscrit re,u le 02 /03/90 , acceplé le J 5/05/90. 
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INTRODUCTION 
The upper Pleistocene locality of Santenay is 
located in an Upper Bathonian hill exploited to 
extract dolomitic material for glass industry. On the 
second half of last century it became known for 
containing fossil Vertebrate remains in different fis-
sure fillings. Originally, the material extracted 
belonged mostly to large mammals: deer, horse, 
wolf, fox, a large felid, etc. Since then, several 
different excavations have been carried out in this 
locality in the hope of finding human industry. How-
ever, this search proved to be fruitless until 1961, 
when Dr. Chaline found several stone tools. 
This same author is responsible for the first 
detailed study of the rich Micromammal fauna of 
Santenay, which is interpreted as coming from the 
Riss-Würm up to the beginning of the ancient Würm 
(Chaline, 1972). Together with abundant Rodents and 
Insectivores, a considerable amount of bat remains 
are to be found in the Santenay material. Though 
different layers and fissures were excavated, the bat 
remains were only found in the red interior limes 
«dimons rouges interieurs »). Chaline (1972) men-
tions the presence of five different bat species : Rhi-
nolophus hipposideros, Myotis daubentoni, Myotis 
nattereri, Myotis bechsteini and Plecotus auritus. In 
the study of the bat fauna we present here, not only 
mandibles and maxillae were considered, but also 
isolated teeth and humera. The presence in Santenay 
of the bat species mentioned by Chaline in 1972 is 
confirmed, as well as that of four other species, Myo-
tis emarginatus, Myotis brandti, Plecotus austriacus 
and Barbastella barbastellus. 
MATERIAL AND METHODS 
Considering mandibles, maxillae, isolated teeth, 
humera and cochlea, the number of bat remains 
In Santenay is over five thousand. Due to the high 
mln. - mox. 
". 1 - 1.2 
L 
C' 
106 1,09 1,01 - 1,18 0,03 127,47 
W 108 0,93 0,81 - 1,07 0.04 94,64 
L 61 1,33 1,24 - 1,44 lKl~ 109,19 
W ~7 1,03 0,90 - ~12 0,04 61,27 
L 68 1,61 1,49 - 1,70 0,04 117,94 
W 72 1,64 ~44 - 1,97 0,08 19&,85 
L 64 1,63 I,eO - 1,78 0,011 172,00 
W 69 1,91S ~81 • 2,04 0,05 283,13 
L 76 0,99 0,84- 1,12 0,011 7~,29 
C. 
W 80 0,91 M,8~J 1,04 0,03 66,92 
number of remains, only mandibles, maxillae and 
certain teeth (canines, P4s and molars) were con si-
dered. The material, once identified on the basis of 
size and morphology was found to correspond 
entirely to recent species. The criteria used for the 
identification are described in Sevilla & López-
Martínez (1986) and Menu & Popelard (1987). More 
than 50 % of the material was measured following 
Sigé (1968) and Sevilla (1989) (Tables 1-8). All the 
material represented in Plates 1-5 is from Santenay. 
The distribution of the different species in France, 
as well as their ecologic characteristics, used for the 
interpretations, were taken [rom Fayard (1986). 
DESCRIPTION OF THE FAUNA 
Myotis bechsteini (KUHL) is the largest and the 
most abundant of the species present in Santenay. In 
all, 1094 remains were identified as belonging to 
M. bechsteini. In this species, the p4 presents a short 
heel without anterolingual cusp on the cingulum. The 
upper molars present no paraloph, metaloph, para-
conule nor metaconule, except in the M3, which pre-
sents paraloph. The upper canine is strong, the apex 
of its cusp is slightly bent distally and presents sub-
equal labial and lingual furrows . The lower teeth pre-
sent a thick cingulum. The P 4 is rectangular in 
occlusal view, with a medial constriction. The 
corono id process of the mandible is wide and 
rounded, considerably higher than the angular 
process. The mental foramen lies between the canine 
and P2• Myotis bechsteini, frequently found in Pleis-
tocene localities of Europe is a species which is 
becoming rare in the presento It is distributed all over 
France, especially in woody areas. It can be found 
roosting both in caves and in trees. 
Myotis nattereri (KUHL) is another species abun-
dantly represented in Santenay (736 remains) . This 
species is somewhat smaller than M. bechsteini, but 
• i mln moa . - " 1 .-
L 48 0,97 0,89 - I,oa 0,03 43,88 
W 44 0,13 0,64 - 0,80 0,03 23,.4 
L 71 1,52 1,42 - 1,63 0,04 18~,lI 
WI 11 0,96 0,87 - 1.11 l,l~ 71,37 
W2 73 1,06 l,9~ - 1,18 0,04 83,23 
L ~ 1,IS5 1,47 - 1,67 0.04 133,4~ 
WI ~7 1,04 o,~ - 1,14 0,04 81,83 
W2 ~8 1,11 1,01 - 1,23 0,04 72,81 
L ~l 1,41 I,J4 - 1,49 0,03 99,67 
WI ~3 0,98 0,88-1,11 o,oa !SI,50 
W2 ~2 0,75 0,82 -0,84 0,04 29,~8 
Table 1. - Measurements, in mm, of the teeth of Myotis bechsteini from Santenay. 
Mesures, en mm, des dents de Myotis bechsteini de Santenay. 
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o mln - mOl . er o 1 
-
o i mln .- mal.. ero 1 
-
L 95 0.98 0,86 - 1,12 0,0. 92,88 L 27 0,81 0,70 - O.,. 0,04 17,115 
c' 
W 114 0,73 0,82 - 0,114 lKl~ ~,4M W 28 0,62 0,57 - 0.69 0,03 10,13 
L 3tI 1,14 ~ll - 1,25 0,0& 50,80 L 38 1,30 1,23 - 1,39 0,03 84,99 
W 41 0,80 0,81 - 1,03 0,04 33,88 WI 41 0,83 0,73 - 0,115 0,05 28,70 
L 511 1,47 1,36 - I,M o,oe 127,78 W2 42 0,91 0,79 - 1,09 0,05 35,52 
W 119 1,51 1,39 - I.ee o,oe 135,41 L 37 1,32 1,22 - 1,42 0,04 6e,02 
L 57 1,42 1,28 - 1,53 0,05 IID,3. WI 44 0,90 0.78 - 1,04 0,05 36,19 
W 88 1,83 1,71 - ~97 0,05 230,20 W2 41 0,94 0.82 - I,oe 0,05 36,53 
L 38 0,82 0,88 - 0,91 0,05 26,28 L 32 1,28 1,18 - 1,36 0 ,04 51,24 
c. W 38 0,73 0,68 - 0,79 0,02 20,30 WI 32 0,88 0,73 - O." 0,04 24,25 
W2 31 0,89 0,59 - 0,77 0,03 14,95 
Table 2. - Measurements, In mm, of the teeth of Myotis naltenri from Santenay. 
Mesures, en mm, des dents de Myotis naltereri de Santenay. 
n mln. - mu er o 1 
-
i min - mca 
" 1 0-
L 30 1,02 0,81 - 1,13 0,08 31,84 L 28 0,86 0,76 . 0,95 0,04 20,86 
c' 
W 30 0,77 0,88 - 0,84 0,03 17,87 W 28 0 ,59 0,511 
-
0 ,88 0,02 10,01 
L 13 1,17 1,09 - 1,39 0,09 t8,1!' L 21 1.30 1,28 - 1,38 0,03 38,00 
W 14 0,94 0,84 - 1,11 0,08 12,54 WI 22 0,79 0,72 - 0,93 0,04 13-; 83 
L 20 1,42 1,34 • 1,54 0,011 40,64 W2 22 0,88 0 ,78 - 0,86 0.05 18,38 
W · 22 1,49 1.,38 - 1,60 0,06 49,41 L 18 1,31 1,23 
-
1,44 0,08 27,85 
L 23 1,39 1,32 - 1,~7 0,04 44,47 WI 18 0,84 0,75 - O,9!! 0,011 IIK~ 
W 23 1,77 1,87 - I,SU 0,07 72,46 W2 18 0 ,90 0,82 - 0,99 0,04 13, 13 
L 15 0,82 0,76 - 0,89 0,03 10,31 L 17 1,27 1,19 - 1,39 o,oe 27,67 
c. W 15 0,76 0,71 - 0,81 0,03 8,73 WI 17 0,87 0,78 - 1,00 0,08 13,06 
W2 18 0,70 0,.'4 - 0,80 0 ,04 9,03 
Table 3. - Measurements, in mm, of tbe teeth oC Myotis emarginatus from Santenay. 
Mesures, en mm, des dents de Myotis emarginatus de Santenay. 
n mln - moa "o 1 - mln. - mal . 0"01 -
L 19 0,86 0,82 - 0,91 0,03 1~,l6 L 6 0,71 0,68 - 0,78 0,03 3,07 
W 6 0,57 0,55 
-
0,511 0,01 1,85 c' W 19 0,88 0,61 • 0.75 0,03 8,~R 
L 10 1,08 1,011 - 1,12 0.02 11,73 L 15 1,25 1,19 
-
1,29 0,03 23,711 
p4 
W 9 0,95 0,.6 - 1,08 0,06 8,17 W, 15 0,78 0,70 - 0 ,84 0.03 9,33 
L 15 1,28 1,16 • ~34 l,l~ 23,94 W2 111 0,86 0.78 - 0,94 0,03 11,28 
W 17 1,33 1,22 - 1,40 0,05 30,28 L 10 1,27 1,21 - 1,35 0.04 1&,18 
L 18 1,28 1,21 - 1,38 l,l~ 28,37 W1 10 0,83 0,711 - 0,95 0,011 7,01 
W 19 1,55 1,41 - 1,88 0.08 45,114 W2 10 0,88 0,82 - 0,97 0,04 7,81 
L 7 0,74 0,88 - 0 ,711 0.04 3,81 L 11 1,16 1, 12 - 1,2~ 0,03 1~,86 
c. W 7 0,81 0,58 - 0,83 0,01 2,85 WI 12 0,76 0,69 - MK8~ 0.04 8,l1li 
W2 12 0,83 0,58 - 0,811 0,03 4,90 
Table 4. - Measurements, in mm, of the teeth of Myotis brandti from Santenay. 
Mesures, en mm, des dents de Myotis brand ti de Santenay. 
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mino • mOl > er n 1 
-
n mino - mal. er 1 n-
L 8 0,79 0.70 - 0.88 0.05 ~KM4 L ~ 0.67 0.64 - 0.71 0.03 2 .28 
c' W 8 MK6~ 0,60 · 0.72 0.03 3 ,39 W ~ M,~3 lK~I - 0,!!7 0.03 1.44 
L 11 1.03 0,90 - 1.09 0.04 11,73 L 13 1,19 1,13 - 1.26 0.04 18,55 
W 11 0.91 0.81 
-
0,96 0.05 9.17 WI 13 0.71 0,66 - 0,76 0.03 
6,80 
L I~ 1.32 1.28 - 1.42 0,04 28,37 W2 f3 0.78 0 ,75 - 0 ,83 0.02 8.01 
W 19 1,42 1.32 - 1,55 lKl~ 38,37 L 11 1.17 1, 12 - 1.23 0.03 15,lO 
L 13 1,26 1.19 - ~34 0.03 20,73 WI 11 0 ,76 0.73 - 0.82 0.03 6,48 
W 13 IK~!! 1.44 - ~6~ 0.08 31.47 W2 10 0,81 0.77 - 0.88 0.03 8.S!! 
L 4 MK7~ 0 .74 - 0.77 L 13 1,09 1,02 - 1.13 0.03 15,48 
c. W 4 0.63 0.61 - 0 .86 WI 13 0.70 0.61 - 0,82 0 ,05 6K~4 
W2 12 MK~9 l,~ - 0,64 0.03 4,21 
Table S. - Measurements, in mm, of tbe teetb of Myotis daubentoni from Santenay. 
Mesures, en mm, des dents de Myotis daubentoni de Santenay. 
n • m n. - mal. ern_1 I 2 • 
L 40 1,40 1,26 • 1,58 0,07 78.87 
n i mi" - mal.. cr "-1 I.2 W 41 1,56 1,44 - 1.69 0.0. 100.45 
L 101 1.03 o.s3 - 1,17 O.O!! 107.89 L 36 1.37 1,29 · 1,4!! 0,04 88.42 
C· 
W 100 0.86 0,73 - 0,99 0,05 74, 151 W 40 1,80 1,58 - 2,00 0.07 13MK1~ 
L 34 1.23 1,1 2 - 1,32 0,04 ",85 L 47 0.83 O,H- 0.93 o,oe 32,74 
p4 
W 38 o,e8 0,87- 1,08 0,05 3!!,3!! c. w 41' 0.81 0 ,73 - 0,90 0,03 30,74 
L ~8 0,76 0,60- 0,87 0.04 33,83 
PI.t:otu, Guri tu. 
W ~8 0,66 O, GO - 0,75 0,04 25,51 
L 30 1,39 1,33 - 1,54 0.011 118,86 
i mln. - mal an_1 1. 2 
WI 33 0,90 0,81 - 1,08 0.05 27,40 1 
W2 34 0.97 0,90 - 1,12 lKl~ 32,13 
M 
. 
L 66 1,10 1,02 - 1. 18 0 ,04 80.73 
C 66 0 .93 MK8~J 1.02 0.04 ~7K82 W 
l 37 1,34 1,25 - 1,49 lKl~ 86,80 
WI 39 0.93 0.85 - 1,08 l Kl~ 34.3 7 
L 10 1.24 1.16 - 1,28 0.03 15,56 
~K W2 38 0,97 0,91 - 1.07 0.04 36,06 
W 13 0.94 0,87- ~M4 0 ,04 11,66 L 40 1,22 1,10 
- 1.37 0,08 80,06 
PI.corut au,rriacu, 
WI 44 0 , 87 0.78 - 0.99 M,M~ 33,76 
W2 43 0.67 M,~9 - 0.77 0.04 19.48 
PI.cotu. tlurltu. / PI.cotu. tlu.t,ltlcu. 
Table 6. - Measurements, in mm, of tbe teetb of Plecotus auritus and Plecotus austriacus from Santenay. 
Mesures, en mm, des dents de Plecotus auritus et d' Plecotus austriacus de Santenay. 
the morphology of the teeth of both species is simi-
lar. However, in M. nattereri, the canines are wea-
ker, the upper one presents a triangular occlusal 
outline and the inner face is flato The upper molars 
are proportionately wider and shorter. The lower 
teeth are narrower and with thinner cingula. The 
coronoid process of the mandible of the smaHer spe-
cies is flattened, being only slightly higher than the 
angular process. There is no doubt about the fact that 
the material of these characteristics found in Sante-
nay belongs to M. nattereri and not to M. kretzoi 
TOPAL. close to it both in size and morphology. 
M. kretzoi, known from the middle Pleistocene in 
Hungary (Topál , 1981) is somewhat larger, and the 
mandible, proportionately weaker, presents a lower 
and more rounded coronoid process than in the 
recent species. M. nattereri is nowadays distributed 
aH over France, but not very abundant. It is found 
both in trees and caves, usualIy near rivers or lakes. 
As a fossil, it is known in France from several 
localities dating from the middle Pleistocene 
onwards. such as La Fage (Mein, 1975). 
105 
• mln - max. • I mln - mal. 
L ~ 1,06 0,97 - 1,14 L 2 1,40 1,39 -1,41 
C· 
W 4 0,76 0,70·0,81 W 2 0,81 0,80·0,82 
L 2 0,98 0,81-1,03 W 2 0,84 
W 2 0,87 0,86 - 0,88 L 1 . 
L 2 1,11 1,16 -. I,la W 1 . 
W 2 1,31 1,30 - ~33 W 1 0,10 
L 2 0,76 0,70-0,82 L 2 1,11 I,l'J~14 
C. W 2 0,12 0,81-0,1' W 2 0,72 0,73-0,77 
L 4 O,6l! 0,62 -0,7& W 2 0,113 M~3JM,1I4 
W 4 0.00 0,110·0,111 
Table 7. - Measuremenls, in mm, of Ibe leelh of Barbastella barbastellus from Sanlenay. 
Mesures, en mm, des dents de Barbaslella barbaslellus de Santenay. 
• min - mal • i mln - mQI. 
L 2 1,01 0,99-1,03 L 2 1,32 1,32 - 1,33 
W 2 0,14 0,73-0,76 Mz WI 2 0,88 
L 1 1,35 W2 2 0.89 0,88-0,91 
W 1 1,93 L 2 1,19 1,19 - 1,20 
L 3 0,69 0,66-0,78 M3 
WI 2 0,81 0,81 - 0,82 
W 3 0,61 0,6l! · 0,71 W2 2 0,72 
L 2 1,42 1,41 ·1,44 
M WI 2 0,89 0,81· 0,91 1 
W2 3 0,88 0,811 • 0,94 
Table 8. - Measuremenls, in mm, of Ihe teelh of Rhinolophus hipposideros from Sanlenay. 
Mesures, en mm, tús dents de Rhioolophus hipposideros de Santenay. 
Myotis emarginatus (GEOFFROY). This species 
is represented in Santenay by 213 remains . It is of 
a similar size to M. nattereri. However, the teeth of 
both species are easily distinguished. In M. emargi-
natus, the upper canine has a long narrow cusp with 
one deep furrow on the labial side and another on 
the lingual side. In occlusal view, the outline of this 
tooth is oval-shaped. The upper molars have a sub-
triangular outline, with a strong paraloph and a dis-
tally elongated postmetacrista. The p4 has a wide and 
rounded talon. The lower canine is short and wide 
in occlusal view, and presents a narrow pointed cusp. 
The P4 is long and narrow. In the lower molars, the 
talonid is proportionately longer than in M. nattereri 
or M. bechsteini. This cave-dwelling species has 
been found in France from the middle Pleistocene 
onwards, though never represented by large numbers. 
Nowadays, it is moderately frequent and distributed 
all over France. 
Two small Myotis species, both of similar size, 
are present in Santenay, Myotis brandti (EVERS-
MANN) and Myotis daubentoni (KUHL). Diffe-
rences in the morphology of the mandible and iso-
lated teeth, however, permit to distinguish between 
them. The upper canines of M. brandti present two 
labial furrows, absent in M. daubentoni. In both spe-
cies, the p4 presents a cusplet at the anterolingual 
edge, but in M . brandti, this cusp is more strongly 
developed. The upper molars are very similar in both 
species; the outline in M. daubentoni is close to 
triangular and in M . brandti it is more rectangular. 
The symphysis of the mandible presents in M . dau-
bentoni a ventral projection, absent in M . brandti. 
Though neither of these two species are represented 
by a high number of rernains in Santenay (M. brand-
ti, 110 remains; M. daubentoni, 102 remains), their 
presence in Santenay is very interesting for two rea-
sonso Firstly, they have not been mentioned in any 
other Pleistocene locality of France, and their pre-
sence in Santenay indicates that, at least during the 
upper Pleistocene these two species were present in 
North-eastern France. Another point of interest líes 
Imm 
40 
70 
7c ~ 
Planche 1. - Upper canines. Canines supérieures .. l. : PleCOlus auslriacus. 2 : Myolis nallereri. 3 : Myolis brandli. 4: Myolis emargi· 
nalus. 5 : Plecolus aurilus. 6 : Rhinolophus hipposideros. 7 : MYOlis daubenloni . 8 : Myolis bechsleini . (a; occlusal view; 
b; labial view; e; lingual view. Scale; l mm). 
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Planche 2. - Upper molars and p4• Molaires supérieures el p4. l : Myolis bechsleini. 2 : MYOlis nallereri. 3 : MYO lis brandli. 4 : Plecolus 
aurilus. 5 : Myolis daubenloni. 6 : MYOlis emarginalus (M2 M3) . 7 : Barbaslel/a barbaslel/us (M I). 8 : Rhinolophus hipposideros (M2) . 
(Scale ; l mm). 
la 
~' \ ' ,
5a 
3a 
2a 
(!/ 
4a 
\J 6 
~gÉ 9a \{11 
lOa 
Ila 
lOe lIe 
13a 
13e 
15a 
140 
14e 
a? 
15e 
Planche 3. - P'. 1 : Myolis dauben/oni. 2: Pleco/us aus/riacus. 3: Myo/is brand/i. 4 : Pleco/us auri/us. 5: Barbas/el/a barbas/el/uso 
6 : Myo/is emargina/us. 7 : Myo/is bechs/eini. 8 : Myo/is nallereri. 
P,. 9: Rhinolophus hipposideros. 10 : Myo/is bechs/eini. 11 : Myo/is nallereri. 12: Pleco/us aurituslaus/riacus. 13: Myo/is daubentoni. 
14: Barbas/el/a barbas/el/uso 15: Myo/is brand/i. 
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(a = occ1usal view; b = lingual view; c = labial view. Scale = 1 mm). 
3a 3b 
6 
4 
~d) 
5a 5b 
7 
10 
Planche 4. - Lower canines. Canines inferíeuns. 1 : Myo/is bechs/eini. 2 : Myo/is emargina/us. 3 : Myo/is nallereri. 4 : Myo/is dauben/oni. 
5: Myo/is brand/i. 6: Barbas/ella barbas/el/us. 7 : Pleco/us auri/usiaus/riacus. (a = occlusal view; b = labial view; c = distal view. Scale = 1 mm). 
Humera. 8 : Myo/is bechs/eini. 9 : Myo/is emarginaluslnal/ererildaubentoni. (d = external view; e = posterior view; f = internal view. Scale = 1 mm). 
; 
species. The p4 of this species is small, with a well-
developed he el and without cingular cusplets, and 
cannot be taken for the p4 of Rhinolophus hipposi-
deros, another species present in Santenay, and of 
similar size and morphology, because of the antero-
labial expansion of the cingulum, absent in R . hip-
posideros. The MI is subrectangular, with paraloph 
and metaloph. The lower teeth present thin cingula. 
The morphology of the lower canines resembles that 
of the lower canines of Plecotus, but are conspi-
cuously smaller. The P 4 is small, with pentagonal 
outline in occlusal view. The lower molars are nyc-
talodont. The size and morphology of the material 
found in Santenay agrees entirely with that of recent 
B. barbastellus. Thus, it cannot be taken for Barbas-
tella rostrata TOPAL, described from middle Pleis-
tocene deposits from Hungary, which is larger and 
presents several morphological differences with the 
recent species (Topal, 1970). Barbastella barbastel-
lus is known in France from the middle Pleistocene 
onwards. It is distributed all over France, sometimes 
found in caves during winter, especially in cold re-
gions. In summer and in warmer regions, it is more 
frequently found in trees. 
Rhinolophus hipposideros (BECHSTEIN) is the 
only Rhinolophus species found in Santenay. It is 
represented by a low number of remains (n = 13). 
The upper canines of this species present the typical 
morphology of the genus Rhinolophus, with a irre-
gular labial cingulum, and the root forming an angle 
with the crown. The M2 is easily recognised by its 
very short talon and postprotocrista joining the distal 
cingulum. The P 4 is triangular in occlusal outline. 
The lower molars are nyctalodont and with longer 
talonids than in Barbastella. In spite of the low num-
ber of remains, the possibility of their belonging to 
the Pliocene species Rhinolophus variabilis TOPAL, 
very close both in size and morphology, is out of 
question. R. variabilis presents larger heels in the 
upper molars , the lower teeth are orocaudally elon-
gated and the tip of the cusp of the P 4 is bent in 
mesial direction, instead of straight as in R. hippo-
sideros (Topal, 1975). The oldest fossil record of 
R. hipposideros in France dates from the Upper 
Pleistocene localities of L'Hortus (Jullien, 1972 b) 
and Fontéchevade (Schreuder, 59). It is distributed 
nowadays all over France, never forming large 
colonies and frequently found in caves. 
RESULTS 
The bat fauna in Santenay is very important for 
the knowledge of the history of this fauna in France. 
It is unique from the point of view of the association 
of species present, not similar to any other as so-
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Clatlon described in the French Pleistocene up to 
now. The dominating species is Myotis bechsteini. 
Though the abundance of this species in the present 
is low, it was very frequent during all the Pleisto-
cene, judging from the fossil data, dominating in 
sorne localities, as in the French middle Pleistocene 
locality of La Fage (Mein, 1975). The other two 
abundant Myotis species of Santenay, M . nattereri 
and M. emarginatus are also frequent in Pleistocene 
localities. However, neither of the large Myotis spe-
cies, M. myotis or M. blythi, are present in Santenay. 
This is surprising, as either one or the other species 
are practically always present in Quaternary locali-
tieso In contrast, M . brandti and M . daubentoni, both 
present in Santenay, are rarely found in Quaternary 
deposits. 
Another interesting fact in Santenay is the high 
representation of species which, though mainly tree-
dwelling (M. bechsteini, M . emarginatus, P. auritus 
and B . barbastellus) , occasionally take refuge in 
caves either during cold seasons or in cold regions. 
This fact, together with the absence of termophilous 
species such as M . blythi, R . euryale, R . mehelyi or 
Miniopterus schreibersi, present in other French 
Pleistocene localities, seems to indicate the Santenay 
deposit took place in a relatively cold periodo The 
presence of M . brandti seems to support this inter-
pretation, as its present distribution is more to the 
North and East in Europe. In a cold period, this spe-
cies might have pushed its distribution southwards 
and westwards. 
It is interesting, however, to note that the diversity 
of the bat fauna in Santenay has a high value 
(H = 2,46 by Shannon-Weaver 's index). This might 
indicate that in fact the material comes from a cli-
matic transition, that is, either the beginning or the 
end of a cold phase. 
The paleoclimatic interpretation obtained with the 
bat fauna agrees with Chaline 's interpretation (1972), 
in which a change from temperate and relatively 
mild to cold climate is observed in the fissure-filling, 
corresponding to the end of the Riss-Würm to the 
beginning of the Würm 1. The peculiarity of the asso-
ciation would be due to the fact of belonging to a 
transitional period, in which certain termophilous 
species persist (P. austriacus) when already relatively 
"cold" species (M. brandti) have moved into the 
area, increasing the diversity. 
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